The Changes observed in Cases of Osteomyelitis. By R. W. A. SALMOND, M.D., Ch.M. THE following are notes of three essentially different cases of osteomyelitis in a long bone, observed by repeated X-ray examinations and with their main clinical facts.
Case I: Infective Osteomyelitis of Right Radius of Staphylococcic Origin.-L. B., aged 9. Patient came to out-patient department with pain in right forearm, with the history that she was knocked down and fell with her arm under her in the school play-ground on the previous afternoon and had complained of pain in it the same evening. Her mother' is quite definite that when she went to school that day her forearm was quite right. A radiograph ( fig. 1 ), taken on this date, showed practically no change in the bone except, perhaps, a very small area of slight rarefaction at the outer side of the radius at its lower epiphyseal line. The next day, she was admitted to hospital under the care of Mr. Sidney J. Wareham with a temperature of 1000 F., and the forearm was treated with fomentations. The following day, the forearm showed a condition of general cellulitis; under an anesthetic, three long incisions were made down to the bone and pus evacuated. Eight days after this, the temperature had dropped to normal and remained so until the relapse, three and a-half years later. One month from the onset, another examination (fig. 2) was made, and the lower end of radius seen to be largely disorganized. Here necrosis was seen alongside partially destroyed bone. There was a sharp line of differentiation between the affected and the unaffected portions of the shaft. New bone was being depositQd by the separated periosteum and could be seen along the whole length of inner side of radius. The upper part was also affected, but to a less degree. Beneath the separated periosteum, the cortex of shaft was seen first to become eroded and made irregular and ultimately to MH-7 ,disappear. One month later, two months from the onset ( fig. 3) , an examination was made, and showed an extension of all the appearances of the previous month. The newly-deposited periosteal bone formation had increased in width and density and had become more regular in outline. Its width on either side of the shaft equalled that of the original shaft, the whole of which was now ,surrounded, except at the middle third of outer side. Abscess cavities were seen at both upper and lower ends of the hone. On this date, an incision on the outer aspect again struck pus. One monthi later, three months after the onset ( fig. 4 ), the original shaft had now heen almost entirely ahsorhed. The new bone formation had made a new wavy outlined and widened shaft, with slight traces of the original shaft to be seen at the upper end. There was an abscess cavity at the lower end involving also the epiphysis and containing a sequestrum. The carpal bones were not affected nor was the upper epiphysis.
A drainage tube about the middle of the shaft pointed towards a sequestrum. ance was seen to be rather more quiescent. The width of new shaft was slightly less, and a piece of the shaft had been removed in an intervening operation. At least three sequestra were to be seen: one in the abscess cavity at the upper end, another in the middle of the shaft, an(l a third in process of extrusion from the abscess cavity at the lower end. The upper epiphysis remained unaffected. The following month, five months after the onset ( fig. 6 ), examination showed that the sequestrum seen the month previously in the upper abscess cavity had been discharged. Others were still present. On the whole, there has not been much change from the plate just shown. A note made shortly after this examination, says that three small sinuses were still present .-. FIG. 9 FIG. 10 over low~er hialf of the radius, with the remains of a healed sinus near the elbowjoint. The patient was now sent to a convalescent bome at Reigate. She remained there for three months and then returned with a healed forearm, and an examination, nine months after the onset ( fig. 7) , showed considerable changes.
The new shaft looked much more solid, its width was nearer the normal, its trabeculw~had a more normal appearance and its outline was more regular. The upper abscess cavity had been largely filled in but not so the lower. The upper epiphysis had remained unaffected. Two 'onths after this, eleven remained. The shaft was nearer the normal in width and the cavity at the lower end remained unobliterated. Six months later, twenty months after the onset, an examination showed the lower cavity to be rather less but still unobliterated. The upper rarefied area had gone. Three months later, twentythree months after the onset (fig. 10 ), the cavity was still unobliterated.
During the next ten months I unfortunately lost touch with the case as the War had begun and duties kept me away from London; but at the end of this time an abscess bad developed at the wrist, and on examination, thirty-three months after the start ( fig. 11 ), the lower cavity was found to be still unobliterated, with distinct swelling of the soft parts over it corresponding to the pointing of the abscess. Eight months afterwards, and while I was away again, the patient was readmitted to hospital, now three and a half years from the time of onset, with a temperature of 1020 F. Part of the shaft of the radius and some sequestra were removed by operation, and at the end of four months she left with a forearm healed again. Four monthis afterwards, fortynine months after the onset, an examination ( fig. 12 ) showed that the lower cavity had at last become obliterated, but that there had been a relapse at the upper third of the diaphysis where this was widened and where the remains of an abscess cavity could be seen. A new shaft is in process of formation here. This corresponds to the seat of operation just mentioned and to the place where a slight recrudescence was observed two years before. The upper epiphysis is not affected. Periostitis was observed on the posterior surface of the ulna in a lateral view. Two months later, fifty-one months from time of onset, the remains of this new abscess cavity were seen to be smaller and to be filling up. Now, three months afterwards, four and a half years after the onset (fig. 13 ), the cavity is almost obliterated, and the newly-formed shaft again appears more normal. The lower epiphyseal cartilage having been involved has apparently lost some of its bone-forming functions, for the ulna is seen to be growing faster than the radius and pushing the hand into a position of slight abduction. Clinically, however, the patient has a very useful forearm with movements in every direction. This brings the radiographic observations of this case up to the present date, and as there seems the likelihood of further developments. it is hoped to continue them further.
The chief points of interest in this case are the following (1) Observations were begun within twenty-four hours of the definite exciting factor.
(2) The clinical crisis taking place before hardly any radiographic changes were to be seen.
(3) The escape of the upper epiphysis, adjacent joints and, except for an occasional slight periostitis, the ulna.
(4) The formation of a complete new shaft in three months, the old shaft meantime having been absorbed, detached as sequestra or removed at operation.
(5) The occurrence of two relapses, one not causing any symptoms and discovered quite unexpectedly, the other taking place some two years later at the same position and much more acute in nature.
(6) The non-obliteration of one of the abscess cavities in the bone for three years. This seems due to the remains of some focus of disease, as the subsequent extrusion of a sequestrum or pus, or both, led to its disappearance.
X-ray examinations, as just illustrated, present a pathological record of the course of destruction and reconstruction of the bone in such a disease unobtainable in any other way.
Case II: Syphilitic Osteomnyelitis of Right Radius.-N. A., aged 13. June 6: Patient admitted to hospital under Mr. Wareham with the history of a swelling on the outside of the right knee for the last three years, and with other smaller swellings on the right forearm and cheek of more recent date.
On examination the lower end of the femur was found to be practically fractured and in bad position. There were also gummata to be felt on the right forearm and cheek. Definite signs of syphilis were present in the teeth, eyes and frontal region. The temperature was subnormal. An X-ray examination (fig. 14) showed an osteitis and periostitis of the upper two-thirds of the shaft of the radius with disappearance of the cortex. The upper epiphysis was also affected. Treatment: Pot. iodide 30 gr. and pil. hydrarg. 8 gr. per diem. June 14: X-ray examination showed no change. June 18: The gummatous deposits were smaller and much less inflamed. June 28: An X-ray examination, three weeks after antisyphilitic treatment was commenced, showed very little if any improvement. Pot. iodide was now increased to 45 gr. per diem. July 12: Iodide of pot. was being well tolerated and the gummatous deposits in forearm and cheek were slowly diminishing in size. An X-ray examination after five weeks' treatment ( fig. 15 ) showved a slight improvement. July 31: Discharged as out-patient and directed to continue mercury and iodide treatment.
August 16: Another X-ray examination after ten weeks' treatment ( fig. 16 ), showed more definite improvement, the periosteal thickening having been largely absorbed. November 27: A further X-ray examination, after nearly six months' treatment ( fig. 17 ), showed a still greater improvement. The periosteal thickening had almost entirely been absorbed while the trabeculhe had a nearly normal appearance and the cortex had been reformed. Clinically, no trace of any gumma could be felt in the forearm which seemed quite normal.
This was a case of bone infection, undoubtedly syphilitic in nature, and while it did not present the appearance from the beginning as in the former case, it showed the effects of mercury and iodide on one of the affected long bones. Under this treatment, the bone showed little improvement radiographically until after about two months, when the condition gradually returned to the normal. As in the previous case, the adjacent joints were not involved and the clinical improvement took place long before the radiographic.
Case III: Tuberculous Osteomynelitis of Lower Enid of Left Femur. F. K., boy, aged 10. This patient was admitted also under Mr. Wareham for increasing swelling of the left knee and with the history of three weeks' pain. On examination, distinct fluctuation and patellar tapping were elicited. Temperature was normal and remained so throughout. An X-ray examination, taken on day of admission, showed an abscess cavity at the lower end of the femur involving both diapbysis and epiphysis. It was surrounded by an area of condensed bone and contained a sequestrum in its lower part. The outlines of the articular ends of the bones of the joint did not appear to be altered. There was little rarefaction, but it should be added that the plate was taken with a very soft tube. Treatment: Aspiration, immobilization and Scott's dressing, and at the end of two months the patient was sent home in a plaster of Paris knee-jacket. Four months later (six months after the first examination) the patient reported for observation. A Thomas's splint was applied. The X-ray examination showed that the abscess cavity had increased in size together with the appearance of a "fuzziness " and rarefaction of the bones. The articular ends of the bones, especially the femur, now showed irregular outlines. The joint appeared distended and the surrounding soft parts distinctly infiltrated. Six month's later, another examination showed further rarefaction of the bones and more irregularity of their ends. Shortly after this, the joint was again aspirated, pus found and iodoform emulsion injected and the following month the patient was sent to his home in the country wearing a Thomas's splint. The subsequent history is that the boy has now been wearing this splint for the last two years, has a healed knee and quite a fair amount of movement at this joint. A note from the patient's loctor says that he anticipates complete normal use of the leg after the splint has been removed. This case shows clearly defined differences as compared with the other two cases: (a) The ready spread of the disease to the adjacent joint, the epiphyseal and articular cartilages being no barrier, while in the infective case, the epiphyseal cartilage at one end, and the articular cartilage at the other, strictly defined its limits; (b) the extensive infiltration of the surrounding soft parts. The rarefaction typical of tubercular disease cannot be taken much note of as the immobilization of the limb couild account for most of it.
The value of systematic and repeated X-ray examinations, in recording the course of changes taking place in these cases of osteomyelitis, are of sufficient interest to justify their publication; and, in conclusion, I wish to thank Mr. Wareham for the clinical notes of all three cases and for his ever-ready co-operation in these observations.
